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Abstm d: TheN O A A/AVllR R im ages of 伽 brighh esste mper atur edi 飽re n c e ofI1a nd 12pm bands are
utliz edtodetectAs ian 血st e v entsduring199712000, and c o mparedsu c cessR1 1yforthe ev e ntsin 1998a nd
2000 wi ththe r esults ofa n o n-linedu st tr a c¢r m odel c o upled wi th Regio nal Atm o spheric Modeli喝 System
tal(inginto a c c o urltthe s urh ce wind, vegetation and s n o w c o v er ag ･ The G M S-5/VISS R im ages of the
sa m etype a reals o u s efulto dete ctthe dtlSt eVe ⅡtS wi th its high丘 叩 en Cy Ofobs e rv atio nand widc spatial
c o v era&e, tho ughthe s e n sitlVitytodi 凪IS ed dustisinferiorto theA:Ⅵ 取
I.Introdt)ctio n
As ian dnst(Ko s a)e v ezltS ar egiga ntic phen o m en a affe cting the atm o spheric en virol m e ntin Ea st
As ia and n orthern Pa cific Here w e report r ec 印土 restlls o n the satelliteim agery of their tr aJLSPOrt a nd
diBilSion 丘om theC h ines e c or[tin ent to w ard Pa cific Oc e an.
The split-windo w m ethodto take thedifferenc e of 瓜 朋R R-4 a nd 5 ha sbe en utiliz edto estim ate
v a.por am o u Etin the airtogetthe sea s u血 c ete mper血 re･ Be ca u s e of the oppo site e mis siviq,differe n c e of
lithic a ero solin ll and 12LJm baLnds against_w ater v apo r,this mdlOd hasbe en appl
iedto d舶 ct v olcanic
clotlds alld dis cri ninatethe m 丘o m w ater/ice clo uds[1]. ThesaJn e m ethodisfbundtobe u s efulindete cting
the exten sio n of the As ia ndu st v ery eqectiv ely[2]. Her e w epres ent abriefst - a ry of the e vents d mi4g
1997-200, a nalyzing mainlytheNO A A/ Vf R Rdab r ec eiv ed･atthe statio nin Kago shim aUhiv ersity, wi th
s upple m erltaryda[taincludu喝 GMS/ ⅥSSRprovi de byJapan W d e rAs?o ciation･
2. Pro cedllrefo r aJlaly2iJlgS &te11ileim ages
We adoptthefollowingstepsforth8dete ctio n ofthe Ko sa aero s olin N O A/AVt n R im ages:
Stepl･ n e r a wd血 of A ⅥiR R耶 COPVerted illtO･･Calibrated o n 6S, Where a10 bit valtle nE Ofther mal
i 血 ed bandic orespo ndstothebrightn esste mpqEtLFet,.in c emigr ade as ti - - 50 ＋0.1ni, for 7
'
=
4
,
5
.
Step2･ Geo m etrically corrected stlbづ c en edabis obtained 丘
･
o m a calibrated fu ll-s c e n ed血 ･ The for m of
sub-s c e n edatais eqlli-dlSta n Cedes criptlOn CO n Ceming thelo ngitude alld l 血 de･ The redu ctio n s cale ofa
sub-s c e n eis丘Ⅹed fo r a s eri s of thedata.
Step3. Thebrighhesstemper atu rediffere n c eofchan n els 4 a nd5is complltedto obtaillthe Aer os ol Vapor
h de x(A VI)de血 eda s A W- n5 - n4 ＋ 200.
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step4. T he10bitdぬ of A VIand也e･A Ⅵ 皿R dhs･ ト4 in thedaytim e, o r3
･4 in the nighftim e, a r e c o n v e rted
ir[to16 b辻witho utcha nging valu es.
､
step5･ T heJPE GorG q血 ages of A VIare obtalned wi tha c o m m o ngray s calefo r a sequ e n c e of the s ce n es
in the 血te andtim e. Pair ofotrq)titim ageswithinthre ehou rs are m o saicked into o n efo r wider cov erage.
step 6･ The AVI im ages wi dlpossible supple m erltaryim ages a m edited itltO aPart Of the quick report in
http;//w w w-s ci.edu .kago shim a -t1.a C.jp/singn' os a此o s a- e.him .
In thegrays caleim ages,brightpa rts c orrespo ndtohighAVl dom ain s,i･e. t4 << t5, Whe rethe Kos a
a ero sol is expectedtobeden s e[ Onthe othe rhand, we fo llo wthe c o n v e nt10 ntO aS Sigllbrightpartstolo w
valileS Ofi.in therrnal im ages, s othat clollds are white･
Den s e a er os ol in the daytim e SC m eSm ay be s ee nin visble(AⅥ 想R -I) a nd n e ar-in h ed
(A Ⅵ1R R-2)im ages as v agu e andrehtiv elybright objectin diegray s cale correspo ndingto so m e wht 血苫e
valu e s ofnl a ndn2･ Co mp 肌 亡iv e study of ÅV H R R-1, 2 a nd4 wi th A VIm aybe u sefultodis cri min ateden s e
dtlStintheair丘o m■arid lad wi tho ut v egetation, whichis als o expe ctedtobebrightin Awlim ages･
3. Ev e ntsdu ringl9712 ㈱
(i) 迎 撃三
veryden s edu sts a m s ee nin theAV Iim ages ar o und AlaSh皿 des ert o n5 and 7 April, aJld dltRIS ed
du sts to w ard east ov erKo rea aJld the Se a of Japan in the following days up to 14 April[3]. T hey ar e
c o n sitetltwi th Ko sarec ordsby血e obs er v atories ofJapan M ete o rolgical Agencyin Kyu slm andn o rth- w e st
side of JapadleSeP 皿 1IISllla, i.e , , S am -in and Hohriku, a nd als o wi th the ba ck
-tr aje ctory a nalysis with
A D E O SS/P O L D E Robs erv atioll【4].
(ii) 幽
An uprais eof hea vy 血st h the nordl W eStC hinaisfo 血 in an AVI im age c n15 Apri1･ h the
im agesinthe su c ce edingdays, 由 slo w tra nq)○止 sodhe astward is s e mwi th the m otio n ofa c ut
- ofFv o rte x
o v erthe chin es e c o血 e nt, the Y6uO W Sea, Ko re anpenit鳩 ula, Japanes eIslands to the Pa cific Oc e an,
e xtending and di瓜 sing wih the ad Ⅷ 1C e I)nti120 April[2]. This epis ode hasbe en studied extensiv elyby
As ian Netw o rk Gro upof Li dar obse rv atio n[5].
Another upraise of the du st is fo u nd in the N O A A im ages o n19 Aprila ro u nd the
C hines e- Mo ngoliallbo rde r. Den s edu st ar ea e幻 ended on the n e xtd呼 tO W ard the e astc o v eringthe n orthea st
part of Chin a[6], and the n m o v edquicklyto w ardthe ea st o n21 Aprilo v erthe M aritim eProvin c es and
Sakhalinlskud. FtlrthertralWPOrt Of th is du stdom ain in the norther nPa ciBc c anbe tra c ed bythe N O A A
im ages upto23 Apri1二Fu rther m ore, tra n s-Pa ci丘c &a n sportofa ero s olr ea ching North Americ a w as s een in
Se aWiFSim age s[7]. n e s a土eniteim ages of 也es edu ste v e nts ar e w ellr epr odu c ed by an o n- 血 e du sttr a cer
m odel co upled wi th Regio nal A血 o spheric M odeling Syste m taking into a c c o u =t the s u血 ce win d,
v egetdio n a ndsn o w c ov erag [8].
(iii)迦 数 退嬰
On 26 Ja n u a ry, the 血stKos ain 1999w as obse rved inw este m Japa nin cluding Ryukyu lslands,
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wi threm arkabledu st一 息11salongtheSeaofJapan a ndsnow ぺOV eredc entralm oⅦ 吐ainsinJapaJl, ITl aSeries of
A Ⅵ im ages OfAV H R R[9Lw e s ee v eryde ns e and wi de-spread dllSt arO und Ala Sln n a ndOrdosdeserts in
n orthem Chin a at18
■
JSTo n24Ja n u ary. At4:24n e xtday, v e ryden s edust m o v ed o v erLia odoqgPen m stla,
s u r r ounded bydlf fused on e o v erthe n orthe m andc erltr alpark of C h ina･ hthe e v e n lng a;i 17:27,derLSeKosa
w a sc o v ering Ko rearlPeninsula･ In thedaytim eim ages o n26Jan u ary, di氏ISed Ko sais c o v ering no rthern
c hin a, Ko rea and Japa n. At afe w pla ce sin Korea, sharp pe aks oftotalsu spend占dparticuhte, abo山 800
LLg/m
3
w e,e,e co rded o n25 Ja n u aryjollo w ed by mildpe aks abotrt300-700 帽/m
3.
n extday[10], ina cc ord
with the AVl im age s･ The upraAS e Of Ko s a o n24 Ja n u ary c otlld
■be atributedto stro nglo w-1e v el wind o ver
thedesert areain C hm awith highte mperabre and le ssprecipitation[10].
(iv)Ap垣_呈旦墾
Str o ng wind bylo w -pr essu r e system of the ctl･ OfFvorte xtype caused the upraise of Kosa 血stin
theLo essP hteau ofChin aon 4 April, as cle arly s e en inan AVIim age at18二39. The adv ection anddifRuion
of th1Sdu st舟om no rthe m C hin ato w ardsJapa npa sslng O V erthe Ea鹿 Chln aSea w as bro ughtbydieSlo w
adv entof this ctl勺fFv ortexto w a rds s o uth- e a st, a s s e e ni aseries of N O A A A VIim ag甲【11]･
(v) 辿 幽 迫
The 丘equ en cy a nd irEte n Sity of du st e v erltSin 2000, 舟o m the e nd of Febru ary udil the mi ddle of
May, w e r e re markal)1e du ringde c ades. We ha v edispl町 ed the A VI im ages of N O A A ino u rho m epage as
fastaspossible. Herew edis c uss only afew ofrem arkable e v erdsin Mar chaJld April. ln so血hw ester nJapan,
thefirst clearKos a ev erlt W a srec orded o n7M ar ch. This m aybe traced backto an AVI im 喝 e Of N O A A in
the a触 m o o non 6 Ma rchshovv ninFig. I, wheredens e血stis s een n o r也toLia odbngP misda in China, A
cut-offv ortex o v erthe n orthea stpartof C hin ais se en n e a r-by.
柑O
o
Fig. 1, N O A A A Vlim age at16:43JST
o n6 Ma rch 200.
AtCho ngw o n, Kor e a,peaks oftotalsu spendedparticulatee x c e ed ing300 帽 /m
3
w ere r ec o rded o n
3
,
7 and 17
,
follo w ed by1400帽/m
3
o n23 in Mar ch[12]. n e epis ode of thedu st, which bro ught extre m ely
de n se ev e nti Kore aon 23 March, started o n21 Mar ch bythelo w o v er Gobia ndOrdo s ar eas, a s s e e nby
c o mpa∫lngthe G M S-5 s atelliteim ages andsim ulatio n res ultsby6
-ho urintervals･ Forthis epis ode･ w e ha v e
utl iz ed the AVl im ages obtain ed 丘o m lRland R 2of G M S-5/ ⅥS SR, pro ce ss ed by Japan We ather
ー 9 -
Ass o ciatio n, a s
､ A W
- N2 - Nl 十100,
wher eNiis r elatedto thebrighhesste mperatu r e OfIREin ce ntigrade astz-
= 0･5”- - 85, fo r '
'
= l
,
2･ Fig･ 2a
illtlStrateS an AVIimage of G M S-5 a土21 JSTo n23, a nd the correspo nding c ol um nde n sitydistribdio naⅠthe
sam e 血 ebythe R A M Ssin t11atio n･ We seethede n s edu st trapped bythelo win the clo ud
-&ee area n e ar-by
aJld in -betw e elithe clo uds. Tlhsdusta riv ed atKytLShu in Japan n extday, and als oin T 山w a n o n s ubs equ ent
血ys【13,14].
ZrdE)L
1:d 凸LOL
串dQ
a d4
召d A
JF d
9 d
Fig二2. AComparis o n ofanAVIim age of G M S
-5(a)a nd the colu m nden sitydlStribution
(脂/m
3
)bytheR A M Ssinlulation(b)at21 JST o n23 Ma rch2000.
(vi) 虫 幽 担
DtlStStOrm･in th叩 O rtbw6StChin a o n5 Aprilbro ughtv eryde n sedtlSt O v e rBeijing ar e a n e幻 day
[15】･ TotalstlSPe ndedpartictLlde.8
tC 蜘 ,琴c r ea o n7 Aprilr ec o rded 120 0which w asthe secondpe ak
血2000[12]. A bdl of de n s edu st acro ssKo re aJl･Pe ni dais se en ln anAVIim age of N O A A/ÅV H R R in this
aitem o on as sho wninFig･ 3･ Re m arkablyden s edu st w as obs erv ed in Tokyo o n8 Apri1 wi ththe m a xim u m
600perlitte r ofthe optical co uder v alⅥe ofparticleswi th thediam eters greaterthan 5ト皿 , e x c e eding the
00 rrespo n叫g甲1u ei33 atNagasaklill W eSte mJapa n【16].
Fig. 3. N O A A- ÅⅥim age 3t15:14 JST
o n7 April2000.
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M a ny otherde n s edu st ev er]ts w ere s e enin the AVI im ages of NOA A/ÅVHRR as w ellasG M S
t mtilthe mi ddle ofMa:y thisyear, s u c c e s siv ely mi g fro m n o rh･ w e st¢r nC hina, tra v elling ea stw ards a nd-
c overiq Kore an Pemin s ula a nd Japan eseIslands･ Especially, v eryden s edu st w as se eno 24 Aprilo v erthe
Gobia nd Ordos des erts, a ndtra n sported alm ost s o uthw ard alongthe e ast c o a st of the c o Htinerrtin the
su ce edingdays･ nlS episodebro ughthighcon cerltratio n e v e nts ofparticulde m?tte rin variotw st3tion sin
凪iv an[14]･ Theba ck d tr aje ctory analysis Qf this epis ode[14]agrees色irly w ellwidldie Sd elliteim ages
ofthedllSttraL SPOrt･
h the sprlng2000,it w a s r eportedthd thegrasslands 血 MonBOlia, espe cially aro u nd Do m oBObi
s otlhof UlanBator, had be en heavilydam aged by丘eld- mic e abnor m ally incr eased【17]. n isis c o mpatible
with the s atellite obs e ry alio n ofsu c ce s由v edense du st e v e nts inn o rthernC hina
,
starting 丘equer[tly 丘o m
ar otmd the Gobiar ea.
4. Co n cluding re m a rks
Tbe A VI im ages of N O A A/AV H R Rand G M SrVISS R, e血ibitng the brightnes ste mperatu re
differe n c ein the血e m al infta red ba nds
,
a r e veryeffectiv eindete ctingtheriss,traJISPOrta nddiBilSon of也e
As ia ndnsts o v e rEa st As ia
,
a s w ellaV e Studied fo rthe e v ents &o m 1997to 2000. Here, W ¢ m ake afbw
re m 2Lrks o n r e m al111喝 PrOble ms.
B righiAVIsignals ar e n otli mitedto thedustin the air,but m aypossibly c o m eii･om ari dsu rikes
wi thout veget血 o n especiallyin 也ede s erta reasin the ce ntral As ia, h thedaytl m e, W e m ay r eCOgniz ethe
dustin visible and n ea r-in b redim ag¢s wi threldiv elyhighrcs olt(tio n丘o mthe te xtur epropertiesofthe m.
The mal im 喝 eSin day- a nd night-tim es ar eals ohelpful, asthete mper弧 r eofthe bare su rhc eis quite
different舟o m o n eof dledu stinthe air･ n etim e sequ en c eof theA Ⅵim ages a n
l
dthe lV e atherpattern s m ay
als ogiv e cln esto the re c ognition ofthe 血st sto r m. h this respe ct, the sim ttla血 n withen o ughw ea血er
infor m aLtionistlS efull Fo rin sta n c e,in co rnpari喝 G M S A VIim aBeS wi th the sim ulatedres ults 血ring21-27
Mar ch 2000
,
w efo u ndrehtiv elybrightdo mains of A VI inn orth- w e sternChin a o n24 Marchi'n ageswitho ut
c orrespo ndingduststorm . Sudldo mains m aybe r ega rded asarid 血ds witho ut m u cha er oslin theair.
We m ayhopeto obtainqq ardtative estim ateof diffus ed 血sto verthe se a丘
･
o m the AVIvalu es
,
if
w e cod ds eparate w ater v apor c ormibution. The latter maybe c o mputed as the c okLm n a m Ol Ⅲt Of
pr ecipitable w ater丘o m the z o ndedata ofupperair[19]a nd GPSr etarda,tio ndab[20].
The r esults o nthe eve 血sill2000pres entedher e are ratherpreli 血n ary. Welpv eto co mparethe
s atellitedata with thelidar obser v atio n s
,
s u rhcedata andsim ulatioll reSultsinm o redetails.
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